In this paper, we consider Kiselev black hole solution as dust and radiation. We obtain the inner and outer horizons and investigate the thermal properties of corresponding black hole. We find the area and entropy products and show that they are independent of mass. So, they are universal relations and is satisfied by T + S + = −T − S − . Such universal relations lead us to calculate the central charge of conformal field theory (CF T ). Finally, we see that the left and right of central charge of CF T are same.
Introduction
Generally, one can say that the Bekenstein-Hawking entropy for the black hole proportional to area of horizon is,
Also, the Hawking temperature is proportional to the surface gravity will be as,
where κ ± is surface gravity [1, 2] . Recently, several papers have shown that the area product formula for some black hole is independent of mass parameter [3] . Also, Ref. [4] for the black hole in D = 4 and D ≥ 4 obtained some new results which are satisfied by the quantization formula. It means that the area product (or entropy product) formula will be as,
where ℓ is Planck length [5] [6] [7] [8] [9] . On the other hand, the holography duality connect quantum gravity to quantum field theory [10, 11] . As fist example, we see the Kerr black hole is dual to CF T for the AdS 3 background [12, 13] . They took some boundary conditions and calculated the important quantity in CF T as a central charge. So, generally they proved Kerr black hole dual to chiral CF T and the thermal state is with a temperature T L = 1 2π [14] . So, we use the above information and apply to Kiselev black hole. We try to employ the Refs. [15, 16] and study the universal relations. In that case, the microscopic degrees of freedom of the black hole are illustrated in terms of conformal field theory. So, the inner A − and outer A + Killing horizon of black holes correspond to N R and N L which is given by,
where N R and N L are the number of right and left moving excitations of the CF T respectively. There are several evidence that outer A + and inner A − are satisfied by following relations, [17, 18] A
and
Also, the relation between right entropy and left entropy is given by,
So, here we want to investigate the thermodynamic properties of inner and outer horizon of Kiselev black hole for the radiation and dust cases [19, 22] . We explicitly verify the first law of black hole mechanics which is completely in agreement with the inner horizon as well as outer horizon. Moreover, we derive the Smarr mass formula for these class of black hole. Furthermore, we derive the area (or entropy) bound for both the horizons. Finally, by using the universal thermodynamic relations we show that the central charges of the left and right moving sectors of CF T are same [23] . It should be noted the area product is mass-independent in Kiselev black hole. In that case the universal relation will be as T + S + = −T − S − .
Kiselev Black Hole and Universal Relation
In order to discuss the holography, we have to consider the line element of state charge black hole. So, we introduce such element which is surrounded by energy-matter [24] . So, we have following line element,
with
where M and q are the mass and electric charge, σ and ω are normalization parameter and equation state parameter of matter around black hole, respectively. For this black hole, we consider two cases, first case ω = 1 3 , in that case the corresponding black hole surrounded by radiation. In second case ω = 0, the corresponding black hole surrounded by dust. So, here we introduce ω = 1 3 . For Kiselev black hole surrounded by radial radiation we have,
where σ r is parameter of radiation. The black hole horizon will be as,
where r + corresponds to event horizon and r − corresponds to Cauchy horizon. We will assume only the cases in which M 2 − q 2 + σ r ≥ 0. Because naked singularities M 2 − q 2 + σ r < 0 do not occur in nature if the cosmic conjecture is true. By using Eq. (11), product of their event horizon will be as,
which is independent of mass and the area of this black hole is given by,
and their product will be as,
It implies that area product formula is independent of black hole mass. Thus area product formula in Kiselev radiation black hole is universal. By using Eq. (13), the mass could be expressed in terms of area of both horizons,
The Bekenstein-Hawking entropy is,
thus the entropy product formula is given by,
it is also independent of mass. Thus the entropy product formula also universal in Kiselev black hole. In that case, the Hawking temperature is determined by using the following formula,
and their product yields,
By using Eq. (18), the surface gravity is given by,
It should be noted that surface gravity and surface temperature product both depend on mass thus they are not universal. The Komar energy of the black hole is defied as,
and their product is,
Here, we see the energy product is not an universal quantity. The irreducible mass M irr of a non-spinning black hole which is related to the surface area A ± which is given by,
the product of the irreducible mass at the horizons are,
the above equation is also an universal quantity. Now we write Eq. (15) in terms of irreducible mass,
The specific heat for Kiselev radiation black hole is given by, 
By using Eqs. (27-29) we have the following equation,
and their product is given by
The universal phenomena give us motivation to investigate the holography in K/CFT. As we know the central charge play important role in holography side. So, we will drive the central charge c R and c L of the right and left moving sectors of the dual CF T in K/CFT correspondence. We will prove that the central charges of the right and left moving sectors same i.e. c R = c L for K/CFT black hole. Also, we will determine the dimensionless temperature of microscopic CF T from the above thermodynamic relations. Furthermore, using Cardy formula, we will explicitly compute for Kiselev black hole in case of radiation the right and left moving entropies and temperatures in 2D CF T .
By using Eqs. (32) and (33), we have following equations,
.
The left and right moving sectors of entropies could be written in form of Cardy formula as,
then the mass-independence of area product of the horizons implies the following equation,
Now we back to case of ω = 0. For Kiselev black hole surrounded by dust, we have,
where σ d is parameter of dust. The black hole horizon correspond to f (r) = 0,
where is r + corresponds to event horizon and r − corresponds to Cauchy horizon. We will assume only the cases in which (2M + σ d ) 2 − 4q 2 ≥ 0. Because naked singularities (2M + σ d ) 2 − 4q 2 < 0 do not occur in nature if the cosmic conjecture is true. By using Eq. (39), their product yields,
which is independent of mass. The area of this black hole is given by,
It implies that the area product formula is independent of black hole mass. Thus the area product formula in Kiselev radiation black hole is universal. By using Eq. (41), the mass could be expressed in terms of area of both horizons,
It is also independent of mass. Thus the entropy product formula also universal in Kiselev black hole. In that case the Hawking temperature is determined by using the following formula,
By using Eq. (46), the surface gravity is given by,
It should be noted that surface gravity product and surface temperature product both depend on mass, thus they are not universal. The Komar energy of the black hole is defied as,
We see, the energy product is not an universal quantity. The irreducible mass M irr of a nonspinning black hole which is related to the surface area A ± which is given by,
the above equation is also an universal quantity. Now we can write Eq. (43) in terms of irreducible mass,
The specific heat for Kiselev radiation black hole is given by,
The same as Eq. (27) we calculate the partial derivatives of mass M and temperature T ± with respect to r ± which are given by,
by using Eqs. (55-57) we have following equation,
Similarly Eqs. (32) and (33) we have following equations,
by using Eq. (36) we have following equation,
Here we see that the universal relations help us to obtain the entropy quantities for the left and right sectors. Also in above relations we see that the left and right moving sectors of entropies could be written in form of Cardy formula. Such corresponding formula give us information about left and right central charges of CF T theory. So, we can say that two sides of central charge in CF T will be same. These results play important role in improving AdS/CF T and holography.
Conclusion
We examined the thermodynamic properties of inner and outer horizons in Kiselev black hole solution. We used such corresponding horizons in case of radiation and dust. In two cases we calculated the radii, the surface area, the entropy, surface temperature, the Komar energy and heat capacity products for both horizons. Also, we have shown that the surface area product, the entropy product and irreducible mass product are universal quantities. The rest of product are complectly dependent to mass. Finally, the holography give us opportunity to employ such universal relations and obtain entropy and central charges. Finally we have shown that the left and right central charges of CF T will be same.
